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Abstract: 21st century teaching demands that information and communication technologies (ICTs) 
are integral to the learning process. Since at least 1995, there have been several attempts to 
increase the level of ICT integration within the Bachelor of Education (BEd) at a Queensland, 
Faculty of Education but ICT integration across these programs can be best described as “patchy”. 
Exemplary practices are occurring in some courses but there is little impact on student learning 
outcomes in the majority of courses. The concept of ICT integration where ICTs are an integral 
part of the learning process has yet to emerge as a shared understanding within the Faculty. This 
paper discusses some aspects of how a Faculty of Education is attempting to map the use of ICTs 
across a BEd program to ensure our graduates fulfil the various professional ICT standards. 
 
 
For citizens of the developed world in the 21st century the business of daily living involves exposure to an 
increasingly rich array of information and communication technologies (ICTs). Work and leisure are commonly 
mediated or enhanced by ICT and there is a strong expectation that education should be similarly mediated and 
enhanced. Students, parents and community members reasonably expect that education should reflect the same 
integration of ICT that they encounter in other aspects of their lives. They expect that the work of teachers, like that 
of other professionals, should be transformed by the use of ICT while continuing to demonstrate the traditional 
attributes of sound knowledge of the curriculum and effective pedagogy. 
 
Pierson (2001) suggests that ICT integration is “an inseparable part of good teaching”. Educators at all levels should 
engage their students in appropriate and purposeful work with ICTs that transform learning opportunities in ways 
that make them more relevant to the needs of the 21st century. However, despite substantial expenditure on 
equipment and professional development, the impact of ICTs on teachers’ and teacher educators’ work is less than 
anticipated. Johnson and Liu (2000) commented, “we are at a point in time where everybody is talking about 
technology integration, but few practicing teachers profess to know exactly how to proceed.” This comment appears 
to mirror the views and practice of many educators within our faculty. Positive results using ICTs require not only 
effective ICT integration but alignment of curriculum, pedagogy and assessment. This alignment is complex, 
challenging and difficult to sustain without the will and the support mechanisms to assist the change to occur. 
 
Johnson and Liu (2000) noted that “real integration requires change” and that “such change may impact classroom 
organization, instructional delivery, teacher/student relationships, lesson design, and evaluation.” If pre-service 
teachers are to graduate prepared to engage in new approaches to the educational use of ICT, they will require the 
necessary skills, knowledge and confidence to ensure effective ICT integration during their course work, 
professional experience placements and in their beginning teaching careers. Our challenge as teacher educators is to 
model effective ICT integration practice within a tertiary environment and to link student outcomes to the ICT 
standards our students are required to fulfil as pre-service or in-service teachers. 
 
Lankshear, Snyder & Green (2000) highlight the challenges that teachers face in integrating ICT when it is not yet a 
well integrated part of their own practice. Effective pedagogy is frequently associated with authentic practice 
(Newmann & Wehlage, 1993) and skilled teachers routinely draw upon their own experience to design activities that 
are true to real world practice and which promote learning through participation in such practice. Many teachers 
have little or no experience of the real world application of ICT in the knowledge domains around which the 
curriculum is constructed and are, consequently, less able to design authentic learning activities. If teacher education 
is to be effective in preparing teachers to integrate ICT, it will need to find ways to engage prospective teachers in 
authentic practices with ICT. That will require authentic integration of ICT within the teacher education program. 
 
Background 
 
In common with teacher education programs elsewhere, the Bachelor of Education (BEd) program at the University 
of Southern Queensland (USQ) has evolved through a succession of approaches to preparing teachers to work with 
ICT. The earliest efforts in the eighties were focused on developing awareness and simple skills. Through the 
nineties the program included first one and then two core courses focused respectively on ICT skills development 
and pedagogical use of ICT. These courses were supplemented by incidental ICT integration or enhancement within 
other courses in the four year BEd program. The 2003 reaccreditation of the program opted for integration as the 
sole means of preparing most students to teach with ICT.  
 
This change has presented significant challenges for the Faculty in designing, developing and implementing courses 
in the new program. Those challenges include the requirement for faculty members to develop their own ICT skills 
and knowledge to levels that will support confident modelling of ICT use in their pedagogy. Although that will 
present a significant challenge for some faculty members, it is likely that the greater challenge will be found in 
assisting faculty members to appropriate ICT related practices in ways that support authentic integration of ICT. 
Over the past decade there has been consistent growth in the ICT capacity of faculty members. Applications such as 
email, word processing, web browsing and presentation software are used frequently by almost all faculty members. 
However, relatively few use more than the most basic features of common applications and few have significant 
experience of the broader range of ICT applications that might be required to support development of P – 12 
classroom learning activities that use ICT in authentic practices. 
 
There is no single set of professional standards governing the ICT capabilities of graduating teachers in Queensland. 
Rather there are complementary guidelines from bodies including the Board of Teacher Registration (2002) and 
Education Queensland (2001, 2002), which is responsible for government education and is the major employer. In 
addition, USQ has its own graduate attributes. Overall the standards can be seen to focus on 4 key areas: 
development of personal and profession ICT knowledge, skills and attitudes (including aware of current research 
and effects on society); selection and evaluating of appropriate ICT resources; Integration of ICT across the 
curriculum (through planning, pedagogy, assessment, management and creation of learning experiences which 
effectively use ICTs), and finally evaluation of the effectiveness of teaching and learning using ICTs.  In addition 
the Australian Council of Deans (1998) guidelines for initial teacher education state that graduates should have an 
understanding of and ability to use appropriate technologies, particularly information technology: to facilitate 
learning; for record-keeping and other administrative tasks; and for professional interaction. Elements from these 
sources have been distilled into outcomes statements for the BEd program (Faculty of Education, 2003). 
 
Further sources of direction for ICT teacher education programs may be found in the curriculum and assessment 
guidelines adopted by schools. Some Queensland schools have been engaged in the trial of a novel curriculum 
structure, New Basics (Education Queensland, 2000), for which the assessment is built around a series of Rich Tasks 
(Education Queensland, 2001). The rich tasks are arranged in three suites targeted at Years 1 to 3 (5 tasks), Years 4 
to 6 (7 tasks) and Years 7 to 9 (8 tasks). Individual tasks require integration of activity across traditional curriculum 
areas. Most rich tasks would benefit from the application of ICT and some have explicit ICT requirements. 
Examples of the latter include web page design and multimedia presentation in the Years 1 to 3 suite; budgets and 
data analysis with spreadsheets, desktop publishing and an 8 minute media presentation in the Years 4 to 6 suite; and 
a 15 minute documentary in the Years 7 to 9 suite. For the purposes of this paper, a subset of data representative of 
key elements of the rich tasks has been selected for presentation. 
 
 
Method 
 
This study sought to gather data about current and anticipated integration of ICT in BEd courses and the related ICT 
capabilities of faculty members. The ICT standards described above were used as the basis for development of two 
questionnaires covering 34 aspects of relevant knowledge and skills. The items covered software capabilities (word 
processing, spreadsheets, etc.), systems and communication capabilities (file management, email, etc.), hardware 
(digital camera, scanner, etc.), and pedagogy (planning for ICT integration, resource selection, management issues, 
etc.) together with some contextual information such as courses taught. 
 
The first questionnaire sought information about ICT use in courses, using pairs of questions in which the first asked 
respondents indicate the extent to which students in a course were required to demonstrate some aspect of ICT use. 
Alternatives were “not required”, “required” and “assessed”. The second question was answered only when 
“required” or “assessed” was selected for the first and offered two alternatives, “assumed on entry” and “taught in 
the course”. The second questionnaire sought information about the ICT capabilities and related professional 
learning priorities of faculty members teaching BEd courses. For each of the 34 identified aspects of ICT use 
respondents were asked to rate the extent to which their present knowledge and skills would allow them to model the 
use in class. Responses were on a 5 point scale from 1 = “not at all” to 5 = “to a high standard”. A second set of 
items sought an indication of the level of importance attached to learning about each of the 34 aspects of ICT use 
using a scale from 1 = “very little importance” to 5 = “very high importance” 
 
The instruments were administered online using an open source package, PHP Surveyor (Cleeland, 2004), which 
facilitated the email distribution of invitations and reminders and collated data in a form that could be conveniently 
transferred to SPSS for analysis. Most of the items were constructed as sets of check boxes with a few short answer 
items being used for details of courses and open comments.  
 
 
Results 
 
Invitations to respond to the first questionnaire were sent by email to examiners of 88 courses from the BEd 
programs at USQ. The program was in transition to a new structure at the time of the study and the list of courses 
included a mix of courses from the old program that were to be either continued or discontinued, some that had been 
offered for the first time in the new program and others that were scheduled for offering in subsequent years of the 
new program. 44 usable responses were received, representing 29 courses offered in the old program and 27 offered 
in the new program. Some courses were offered in both versions of the program. Table 1 summarizes the numbers of 
courses in which selected aspects of ICT use were reported as demonstrated and developed. 
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Word processing 6 16 7 20 3  3 18 6 21 3 
Spreadsheet 27 - 2 - 2  25 - 2 - 2 
Database 21 8 - 5 3  21 6 - 3 3 
Presentation software 20 6 3 7 2  20 5 2 6 1 
Video editing 29 - - - -  27 - - - - 
Image editing 27 2 - 2 -  25 2 - 2 - 
Web publishing 27 1 1 1 1  24 1 2 2 1 
Internet searching 7 20 2 12 10  5 19 3 12 10 
Library databases 7 19 3 15 7  3 19 5 16 8 
Digital camera 27 2 - 2 -  24 3 - 2 1 
Scanner 29 - - - -  26 1 - 1 - 
DV camera 29 - - - -  26 1 - 1 - 
Planning for ICT integration 20 6 3 1 8  20 5 2 - 7 
Creating ICT activities 22 4 3 1 6  20 6 1 - 7 
 
Table 1: Numbers of courses in which selected aspects of ICT use are demonstrated and or developed 
 
Invitations to respond to the second questionnaire were sent by email to 44 members of the Faculty of Education at 
USQ. 22 usable responses were received. Table 2 summarizes the distributions of responses and the mean scores 
recorded for each of the selected aspects of ICT use. 
 
 
 
 
Table 2: Distribution and means of capability and importance related to selected aspects of ICT use 
 
The scattergram in Figure 1 provides a visual representation of the means from Table 2. Both axes have been 
shortened to allow clearer display of the section where values are plotted and the plotted values of “importance” 
have been adjusted slightly for digital camera and scanner in order to remove overlap of labels. 
 
Figure 1: Mean capability compared to mean importance for selected aspects of ICT use 
 
 
Discussion 
 
On both questionnaires the usable response rate was 50%. Given that the questionnaires were administered 
electronically, it seems likely that any bias in the response would be towards respondents who are relatively more 
 Capability  Importance 
 1 2 3 4 5 Mean  1 2 3 4 5 Mean 
Word processing - 1 3 8 10 4.2  1 - 4 6 11 4.2 
Spreadsheet 4 4 5 3 6 3.1  2 4 9 6 1 3.0 
Database 4 3 3 8 4 3.2  2 4 6 6 4 3.3 
Presentation software - - 3 7 12 4.4  - 1 2 8 11 4.3 
Video editing 10 4 3 4 1 2.2  1 5 3 9 4 3.5 
Image editing 8 6 2 5 1 2.3  - 4 7 6 5 3.5 
Web publishing 8 4 4 4 2 2.5  - 2 4 10 6 3.9 
Internet searching - - 4 12 6 4.1  1 - 1 7 13 4.4 
Library databases - - 7 10 5 3.9  1 - 2 7 12 4.3 
Digital camera 1 5 4 6 6 3.5  - 4 5 6 7 3.7 
Scanner 1 5 4 8 4 3.4  1 2 4 10 5 3.7 
DV camera 4 4 4 7 3 3.0  - 3 5 8 6 3.8 
Planning for ICT integration - 4 8 5 5 3.5  - 1 5 9 7 4.0 
Creating ICT activities 1 6 7 4 4 3.2  - - 6 7 9 4.1 
comfortable with ICTs. The survey software is capable of recording which invitees have responded without 
breaching anonymity. Using this facility it was possible to scan the responses and identify which courses and faculty 
members were accounted for in the data.  On the basis of that scan, there is reasonable confidence the data are more 
likely to overstate than understate the levels of ICT integration in courses and the related capabilities of faculty 
members. Where appropriate, interpretation of the data will take this possible source of bias into account. 
 
The ICT capabilities most commonly required in courses appear to be Internet searching, library databases and word 
processing. These are required in 75% to 89% of courses although assessed in only 7% to 24% of courses. The 
inclusion of these skills probably reflects an emphasis on course assessment through word processed assignments 
supported by searches for authorities and resources but the lack of explicit assessment of the ICT skills means that it 
may not be possible to confirm that students develop the skills to appropriate standards. The proportion of courses  
reporting that required ICT skills in these areas were taught in the course ranged from 12% to 45%. In other words, 
even for these skills, which appear to be valued, there is apparent reliance on students acquiring the skills in courses 
other than those where they are to be demonstrated.  
 
A second group of capabilities required in a moderate number of courses included database, presentation software, 
planning for ICT integration and creating ICT activities. These were required in from 22% to 31% of courses, 
substantially less commonly than the previous group but considerably higher than the next group, which returned 
values from 0% to 11% of courses. The values returned for database will merit further investigation but, on the basis 
of current knowledge of course content, are suspected to be anomalous, possibly inflated by entries that confused 
this capability with library databases. The inclusion of presentation software probably reflects the popularity of 
individual and group presentations as a form of assessment in some BEd courses but, as for the previous group of 
capabilities, there is apparent reliance on the necessary skills to be developed in other courses. The number of 
courses including planning for ICT integration and creating ICT activities is encouraging, in that it suggests a 
consciousness that ICT is an important issue for graduates, but there is no apparent increase from the old program to 
the new. Courses requiring demonstration of these capabilities are much more likely than other courses to explicitly 
teach the required capabilities with 100% of relevant courses in the new program accepting this responsibility. 
 
The third group of capabilities, spreadsheet, video editing, image editing, web publishing, digital camera, scanner 
and DV camera, represents cause for serious concern if the BEd program is to be expected to prepare graduates 
adequately for the demands of the Rich Tasks described above. Capabilities in relation to web publishing and other 
digital media are required to be demonstrated in very few, none in the case of video editing, courses and, other than 
in one course each for web publishing and digital camera, appear not to be taught. It is difficult to imagine how 
graduates who lack the necessary capabilities with digital media would approach the processes of planning, 
implementing and assessing activities for Rich Tasks that require significant digital media work. This apparent 
deficiency will need to be addressed in the implementation of the new BEd program. 
 
Patterns visible in Table 2 and Figure 1 are consistent with the above discussion. Presentation software, word 
processing, Internet searching and library databases form a cluster in which both capability and importance have 
been reported as generally in the upper part of the range with means in the region of 4.0 or higher. As is evident 
from their relatively frequent requirement in courses, these are capabilities that are viewed as important and, 
probably because faculty members have reason to use them regularly in their own teaching and research, are those in 
which they feel most skilled. The scores recorded for database suggest that, in this instance, it may have been 
interpreted as intended in the questionnaire rather than as somehow similar to the library databases as appeared to be 
the case in Table 1. The distributions of responses for both database and spreadsheet show a tendency to being bi-
modal, suggesting that, although some faculty members consider themselves capable with these tools, others have a 
very different view. 
 
Capabilities associated with classroom planning (ICT activities and ICT planning) and with digital media hardware 
(scanner, digital camera and DV camera) are clustered together in a region showing moderate levels of capability 
and a belief that they are important. There is almost certainly a need for professional development and support in 
these areas but the highest priorities appear to lie elsewhere. The last group of capabilities (web publishing, image 
editing and video editing) is characterized by low mean levels of capability and, with the exception of web 
publishing, by marginal importance. Few faculty members would have had much day-to-day need to edit images or 
video and, as a consequence, will not have appropriated these skills into their repertoire (Lankshear et al., 2000) or 
recognized their potential importance to graduates required to work with the Rich Tasks. Development work in these 
areas will need to address both capabilities and awareness of the significance of such skills in modern classrooms. 
Web publishing stands somewhat alone in that in a university where courses commonly include online components 
the importance of this capability is recognized to a degree equivalent to that of the previous group of capabilities. 
Nevertheless the level of capability is relatively low. If a diagonal is drawn through the equal ratings on the scales  
in Figure 1 and the distance is measured from each point to the diagonal, then web publishing is the most distant 
from the diagonal. That is, it is the aspect of ICT use with the greatest discrepancy between capability and perceived 
importance. For that reason and for the opportunity it would offer to link seamlessly to simple media skills it should 
probably be selected as the first priority for any development program. 
 
 
Conclusion 
 
There is compelling evidence from research that it is insufficient to provide equipment and software based training 
and assume that effective ICT integration will occur. As long ago as 1991 Sheingold (1991 p18) claimed that “it is 
not the features of technology alone, but rather the ways in which those features are used in that shape its impact.” 
As ICT continues to develop and be used increasingly in work and leisure, it is important that the use of ICT in 
education should be as authentic as possible, a reflection of the use in our society. Having a clearer picture of the 
existing state of ICT integration in our teacher education programs and of the developmental needs of faculty 
members provides a solid base from which to plan for the future. 
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